Abstract
Introduction

1
Performance analysis is of great applied importance to players and coaches in any sport, 1 However, while it is a valued discipline and well-established tool in sports such as soccer 10 and 6 cycling, 11 the comparative progress of performance analysis within tennis has been slow. 12 In a 2012 7 poll, tennis was ranked as the second least progressive sport with regards to its use of performance 8 data. 13 Since then, tennis performance analysis research has advanced, however, with recent studies 9 examining the prediction accuracy of different types of tennis match forecasting models, 9 comparing 10 the physical demands and performance characteristics of professional tennis to those of the junior 11 game, 14 and developing a comprehensive tennis shot taxonomy based on spatiotemporal data. showed that the number of passes and pass success rates have increased over time, but that the 19 magnitudes of these increases depend on playing position; thus, providing benchmark requirements 20 for current elite players. 16 Similarly, Murray et al. 17 found that recent rule changes in elite squash (the 21 new 11 point-per-rally scoring system and reduced tin height) decreased mean match duration and 22 reduced the time players have to perform strokes. Murray et al. 17 also identified that more attacking 23 strategies were adopted by players after these rule changes were implemented. Consequently,
24
implications for training and conditioning had to be reconsidered, to ensure that players' training 25 behaviours were representative of their match-play behaviours. al. 30 to assess the association between basketball match-play characteristics and match outcome.
Analysis was undertaken using sample data from men's and women's elite tennis match-play at the
25
French Open. website. 36 All performance characteristics available on the website were included. Incomplete 5 matches (i.e. walkovers, retirements and defaults) were excluded from the study.
6
Performance characteristics
7
The following performance characteristics were collected for both players in each match: 
18
Data were classified by match outcome (i.e. winning player or losing player) and normalised using the 19 equations in Table 1 , before being reduced to mean values (± sd). 38 
20
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Performance characteristic Equation
Aces (%) Number of aces/number of serves performed x 100 Double faults (%) Number of double faults/number of points served x 100
Successful first serves (%) Number of first serves in/number of first serves attempted x 100
First serve points won (%) Number of first serve points won/number of first serve points played x 100
First serve-return points won (%) Number of first serve-return points won/number of first serve-return points played x 100
Second serve points won (%) Number of second serve points won/number of second serve points played x 100
Second serve-return points won (%) Number of second serve-return points won/number of second serve-return points played x 1
Break points won (%) Number of break points won as returner/number of break points played as returner x 100
Net points won (%) Number of net points won/number of net points played x 100
Baseline points won (%) Number of baseline points won/number of baseline points played x 100
Winners (%) Number of winners/number of rally points played x 100
Forced errors (%) Number of forced errors/number of rally points played x 100
Unforced errors (%) Number of unforced errors/number of rally points played x 100
Points won of 0-4 rally length (%) Number of points won of 0-4 rally length/number of points played of 0-4 rally length x 100
Points won of 5-8 rally length (%) Number of points won of 5-8 rally length/number of points played of 5-8 rally length x 100
Points won of 9+ rally length (%) Number of points won of 9+ rally length/number of points played of 9+ rally length x 100 point-biserial correlation coefficients were performed using Spearman's rank-order correlations. 
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Results
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